In this paper, the behavior of the internal nozzle flow of a standard diesel fuel has been compared against a biodiesel fuel (soybean oil) at cavitating and non-cavitating conditions, using a Homogeneous equilibrium model. The model takes into account the compressibility of both phases (liquid and vapour) and use a barotropic equation of state which relates pressure and density to calculate the growth of cavitation. Furthermore, turbulence effects have been introduced using a RNG k-ε model.
Introduction 1
It is well known that fossil fuels reserves will not provide energy eternally.
2
That is why a lot of companies are interested in making the engines more 3 efficient to reduce the fuel consumption. Another solution that seems to 4 be a great alternative is the use of vegetable oils, animal fats and algae 5 as carburant that should provide enough power to run the actual thermal 6 engines as they do with fossil fuels.
7
In addition, biofuels such as biodiesel, can be use as a method to reduce 8 the emissions of the engines [1] . Indeed, the environmental benefits can reach 9 to reduce emissions of carbon monoxide by 40%, carbon dioxide by 80% and 10 eliminate the sulfur particulates and HC emissions.
11
However, despite of their beneficial effects for the environment, the reper- The present paper has been divided in 6 sections. First of all, a brief 18 description of the cavitation phenomena and the code used will be performed 19 in section 2. The geometry simulated and the fuel properties used in the 20 calculations will be explained in section 3 and 4 respectively. The results of 21 the study will be presented in section 5 and finally, the main conclusions will 22 be drawn in section 6. of state is the most suitable method to model cavitation [3] .
35
The code used in the present work is implemented in OpenFOAM 1.5 and 
Geometry and nozzle mesh description

49
The geometry simulated in this report is a multi-hole microsac nozzle 50 with six orifices. However, due to the nozzle symmetry and with the aim 51 of speed up the calculations, the domain simulated has been reduced to 60 o 52 (one orifice). As can be seen in Table 1 , where the internal characteristics 53 are reported, the nozzle is cylindrical and so, it is inclined to cavitate [8] . 
99
Once mass flow and momentum flux have been obtained, it is possible to 100 calculate the effective velocity at the nozzle exit using Eq. (1):
As expected taking into account the evolution and the differences of 102 the mass flow together with the momentum flux, the effective velocity for 103 biodiesel fuel is lower than diesel (Fig. 6 ). 
Influence on the mixing process
105
It is well known that for the same geometry, the air-fuel mixing process 
Conclusions
114
From the present study the following main conclusions can be drawn:
115
• A code to model cavitation phenomena taking into account the turbu-116 lence effects has been applied for compare the behavior of a conven-
117
tional diesel fuel and a biodiesel one made from soybean oil.
118
• Biodiesel injects more fuel and reaches later critical cavitation con-119 ditions. As a consequence, cavitation intensity is lower for the same 120 pressure conditions.
121
• As a consequence of the decrease of injection velocity and cavitation 122 intensity for the biodiesel, the air-fuel mixing process gets worse. 
